CHEMICAL CONSTITUTION  OF NATURAL  FATS

The Assimilation of Preformed Fats by Animals
When preformed fats form part of the diet of an animal, they are dealt
with, not in the liver, but in the epithelial cells (villi) of the small intestine.
From these, the fats which are absorbed by the animal pass into the lymph
or chyle which flows through the lacteals of the small intestine into the
thoracic duct and finally emerges into the blood stream. This peculiarity
has rendered the fate of ingested fat more amenable to experimental study
than the allied problem of fat synthesis in the animal; and possibly has
led to somewhat disproportionate stress being laid at times upon the for-
mation of fat in animals by direct assimilation. The results of investigations
by many workers (especially those of Munk from about 1880 to 1900) went
to show that ingested fat is not directly absorbed into the lymphatic system,
but is first hydrolysed and then resynthesised into glycerides ; Moore 67
proved definitely that this process takes place in the epithelium of the
small intestine before the lacteal glands are reached. That the ingested fat
is first broken down was indicated, not only by the fact that other materials
such as hydrocarbons 68> 69 which might be expected to pass into the chyle
are merely excreted, but also by the facts that administration of waxes such
as cetyl palmitate,70 or of ethyl esters of fatty acids,71 leads to the appearance
only of glycerides in the chyle. Hard fats (e.g. mutton fat) may lose some
of their more saturated components, and liquid fats may become somewhat
more saturated,69' 70' 72 during the process.
At one time it was considered that the fatty acids were entirely absorbed
as soaps, but later it was more generally held that the absorption proceeds
mainly via the fatty acids,73 perhaps partially present as soaps, but that it is
certainly promoted by the solvent action of the bile acids 74 and, perhaps, of
other substances such as lecithin which may be present.
The preceding statement sums up very briefly the views generally
accepted with regard to fat assimilation by animals up to the present time ;
in a word, the ingested fat is hydrolysed by lipase in the villi of the small
intestine, passes as free fatty acids (or soaps) into the chyle, and is resyn-
thesised into glycerides which pass on to the thoracic duct. Recent work
by Frazer,75 however, suggests that this explanation requires considerable
modification. Frazer devised a method of tracing the glycerides present in
body-fluids (blood) by microscopic observation, employing dark-ground
illumination which permitted the particles of unhydrolysed fat (glycerides)
to be detected and counted. In this way the sequence of events consequent
upon ingestion of fatty meals, or of olive or other fatty oil, was followed.
It was found that hydrolysis takes place, but only partially ; and that the
unhydrolysed fat passes directly as such by the lacteal-lymphatic system and
thence to the fat depots, whilst the fatty acids formed pass by the capillaries
and the portal vein to the liver where they may be further metabolised.
Frazer's explanation is therefore that ingested fat which is to be deposited
as reserve fat by the animal is directly absorbed (without intermediate
hydrolysis and resynthesis) via the lymphatic system ; lipolysis (i.e. resolu-
tion into free fatty acids) is not connected with fat deposition, but with the
production of fatty acids which pass into the liver.
It may be noted that it is difficult, on the conventional view, to under-